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This appendix provides details on methods and assumptions used in modeling population health effects,
costs and cost-effectiveness within each intervention cluster.
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Depression

Analysis of the cost-effectiveness of depression in Mexico was contextualized from the WHO-CHOICE
regional analysis for AMR-B.'

Definition of interventions

We considered 4 main interventions for the treatment of depression: (1) older anti-depressants in primary
care; (2) newer anti-depressants in primary care; (3) brief psychotherapy in primary care; and (4)
proactive case management.

Older anti-depressants refer to tricyclic anti-depressants (TCAs), while newer anti-depressants denote
selective serotonin reuptake inhibitors (SSRIs). A status quo scenario reflects the combination of these
interventions at current estimated coverage levels in Mexico. For all other analyzed strategies we defined
the target coverage level to be 50%.

In addition to considering single interventions, we also evaluated the following intervention
combinations: (1) older anti-depressants + psychotherapy at target coverage; (2) newer anti-depressants +
psychotherapy at target coverage; (3) older anti-depressants + psychotherapy + proactive case
management at target coverage; and (4) newer anti-depressant + psychotherapy + proactive case
management at target coverage.

Estimation of benefits

We modeled depression using the standardized WHO-CHOICE outcomes model, distinguishing
susceptibles (those not experiencing depressive episodes); depressive episodes; and deaths. Depressive
episodes reflected various associated comorbidities, mainly dysthymia, panic disorder, alcohol abuse and
drug abuse. To avoid double-counting in comorbid cases, we followed the Global Burden of Disease
approach of counting the case in the condition with the higher disability weight and subtracting the case
from the prevalence figure of the other condition.

Estimates of current incidence, prevalence, remission and case fatality were derived from regional
estimates in the Global Burden of Disease (GBD) study, as used in the previous WHO-CHOICE
analysis.! Prevalence by age and sex is reported in Table A1. Health-state valuations for relevant disease
states were calculated by WHO-CHOICE using the Dutch disability weight for depression,” which
remains the current standard used in the global burden of disease study due to its level of detail in
capturing functional consequences of depression at different severity levels.

Table A1l: Prevalence of depressive episode by age and
sex (rates per 1000 population)

Age group (years) Prevalence, male Prevalence, female

0-4 0.0 0.0
5-14 11.0 11.0
15-29 18.0 32.0
30-44 25.0 43.0
45-59 23.0 40.0
60-69 19.3 33.0
70-79 7.8 13.4
80+ 5.9 10.1

Intervention effectiveness was derived through review of clinical trials, drawing from the sources and
assumptions used in the published WHO-CHOICE regional analysis' (Table A2). Estimates of efficacy



were adjusted to account for treatment coverage, partial response, and patient adherence. Interventions
were compared to the null scenario in which the remission rate was assumed to be 2.0 per person per year,
corresponding to an average duration of 6 months.

Table A2: Intervention effectiveness inputs for depression (Source: WHO-CHOICE
regional analysisl)

Intervention Reduction in Reduction in Remission rate (per
incidence (%) disability (%) person per year)
TCA 12.9 2.7
SSRI 13.7 2.7
Psychotherapy 14.5 2.5
TCA + psychotherapy 16.1 2.7
SSRI + psychotherapy 16.1 2.7
Pro-active management 28 17.7 2.8

Estimation of costs

Key categories of patient costs associated with delivering the interventions in this analysis included drugs,
hospital bed days, hospital visits and outpatient visits.

Drug costs for antidepressants were obtained from the IMSS price list (Int $0.05 per daily dose of
imipramine and $0.09 per daily dose of fluoxetine). Costs for inpatient and outpatient visits were
estimated using standardized WHO-CHOICE unit costs for Mexico’ (Annex Table). We maintained
quantity assumptions from the published WHO-CHOICE regional analysis," which were based on data
from prospective studies and a multi-national Delphi consensus study™’ (Table A3).

Table A3: Annual quantities of inpatient bed-days and outpatient visits for
depression interventions (Source: WHO-CHOICE regional analysisl)

Intervention Hospital Hospital Outpatient
bed-days visits visits

Combination of interventions at current 9.9 6.1 34

coverage

Older anti-depressant drug in primary care 7.4 4.3 5.1

at target coverage

Newer anti-depressant drug in primary care 7.4 4.3 5.1

at target coverage

Brief psychotherapy in primary care at target 7.4 4.3 5.1

coverage

Older anti-depressant + psychotherapy at 7.4 4.3 5.1

target coverage

Newer anti-depressant + psychotherapy at 7.4 4.3 5.1

target coverage

Older anti-depressant + psychotherapy + 5.6 33 5.1

proactive case management at target

coverage

Newer anti-depressant + psychotherapy + 5.6 33 5.1

proactive case management at target
coverage




Heavy alcohol use

Heavy alcohol use is defined as an average rate of consumption of more than 20g of pure alcohol daily for
women and more than 40g daily for men. Analysis of the cost-effectiveness of alcohol use in Mexico was
contextualized from the WHO-CHOICE regional analysis for AMR-B."

Definition of interventions

We considered 5 main types of interventions for primary and secondary prevention of heavy alcohol use:
(1) taxation at current levels; (2) taxation at a level 25% above current; (3) taxation at a level 50% above
current; (4) random breath testing (RBT) of drivers; (5) reduced access to retail outlets (sales); (6)
advertising ban on TV, radio and billboards; and (7) brief primary health care (PHC) advice.

Taxation aims to reduce incidence of heavy alcohol use. The impact of taxes on consumption is reflected
in estimates of the price elasticity of demand for alcohol. Random breath testing aims to enforce drunk-
driving laws and reduce fatal and non-fatal traffic injuries, both among hazardous drinkers and among
other population groups. The ‘reduced access’ strategy aims to reduce sales of alcohol by restricting hours
of operation for retail outlets (for example, by prohibiting sales of alcohol on Sundays). A comprehensive
ban on alcohol advertising (TV, radio, bill-boards) aims to reduce incidence and alcohol-related harm.
‘Brief advice’ entails educational information sessions and psychological counseling delivered in a
primary health care setting. This intervention aims to increase remission rates from heavy alcohol use and
reduce disability associated with alcohol use.

Six combinations of the above interventions were also analyzed: (1) increased tax + scaled-up random
breath-testing; (2) increased tax + advertising ban; (3) increased tax + brief advice; (4) increased tax +
advertising ban + brief advice; (5) increased tax + brief advice + advertising ban + reduced access; (6)
increased tax + brief advice + advertising ban + reduced access + scaled-up random breath-testing. Mass
media and school-based educational and awareness interventions were not included in this analysis
because they have been shown to have low efficacy.” '’

Estimation of benefits

We modeled heavy alcohol use using the standardized WHO-CHOICE outcomes model, distinguishing
the following 3 states: (1) susceptible; (2) case (heavy alcohol use); and (3) death. Estimates of current
incidence, prevalence and risks of mortality were obtained from the Encuesta Nacional de Adicciones
2002. Prevalence estimates (Table A4) reflect an adjustment upward by a factor of 1.72 to account for
underreporting of alcohol consumption, based on total reported consumption compared to actual sales.

Table A4: Prevalence of heavy alcohol use by age and sex
(rates per 1000 population)

Age group (years) Prevalence, male Prevalence, female

0-4 0.0 0.0
5-14 0.3 0.1
15-29 86.3 17.3
30-44 183.6 27.3
45-59 174.6 20.0
60-69 135.7 12.3
70-79 126.3 7.1

80+ 125.5 7.1




Estimates of remission and case-fatality were derived from WHO’s Comparative Risk Assessment
analysis. Case fatality estimates were used to estimate relative risks of mortality: 2.5 for men and women
15-44 years of age; and 1.3 for men and 1.4 for women in older age groups.® The average remission rate
was calculated using an average duration of 10.9 years to recovery, with an adjustment of +/- 20% for
older and younger age groups, respectively.® ' Health-state valuations were derived from the weighted
average of disability weights for each of two categories of drinkers, using the Dutch disability weight
study,” following the standard in related work on the global burden of disease.

Intervention effectiveness was derived from a variety of prior studies, as reported in Table A5, adhering
closely to the assumptions and sources used in the regional WHO-CHOICE analysis.® For taxation
interventions, local estimates on the price elasticity of demand for alcoholic beverages, and information
on the distribution of total consumption across specific beverage categories, were used to derive
population-level effect estimates. The resulting population effect estimates were similar to those in the
regional analysis.

Table A5: Intervention effectiveness inputs for heavy alcohol use

Intervention Effectiveness target Effect Source
estimate
Taxation (current level) Incidence of hazardous alcohol use -10.1% local data®
Taxation (current level + 25%) Incidence of hazardous alcohol use -11.6% local data®
Taxation (current level + 50%) Incidence of hazardous alcohol use -12.7% local data®
RBT of drivers Incidence of fatal injuries -18% 2B
Incidence of non-fatal injuries -15% 1213
Reduced access to retail Incidence of hazardous alcohol use -2.5% s
outlets
Incidence of alcohol-related traffic -3% 11
fatalities
Advertising Ban Incidence of hazardous alcohol use -3% oI5
Brief PHC advice Population-level remission 49-6.4% 07
Average disability weight -1.3% 2021

a.  Local analyses of price elasticity of demand for specific types of alcoholic beverages undertaken based on data from
Consultores Internacionales, combined with information on distribution of consumption across types.

In line with the general WHO-CHOICE guidelines, we excluded government revenues associated with
increases in taxation, which can bring in financial gains in addition to health benefits.

Estimation of costs

Program costs for all interventions pertained to administration, training, enforcement, and educational and
media costs. Estimates of resource quantities and prices were based on the previously published WHO-
CHOICE regional analysis.®

Patient costs were applicable only for brief primary health care advice. Key categories of patient costs
associated with delivering this intervention included primary health center visits, hospital outpatient visits
and hospital bed days. Following the previous regional analysis, we assumed an average of 4 primary care
visits over one year for the intervention itself, plus an average of 0.33 outpatient visits (based on 1.67
visits among 20% of the target population) and 0.25 inpatient days (based on 5 days among 5% of the
population). Prices for inpatient and outpatient visits were estimated using standardized WHO-CHOICE
unit costs for Mexico (Annex Table).



Tobacco use

Analysis of the cost-effectiveness of interventions for tobacco use in Mexico was contextualized from the
WHO-CHOICE regional analysis for AMR-B.*

Definition of interventions

We considered 4 main types of interventions for prevention and reduction of tobacco use: (1) taxation of
cigarettes at current levels of 60% of retail price (status quo scenario); (2) increased taxation of cigarettes,
at 80% of retail; (3) clean indoor air law enforcement; (4) comprehensive advertisement ban; and (5)
nicotine replacement therapy (NRT).

Taxation interventions were estimated to affect tobacco consumption via the price elasticity of demand
for tobacco. Enforcement of clean indoor air laws has been shown to reduce both prevalence of smoking
and average daily cigarette consumption among smokers. A comprehensive advertisement bad would
prohibit all TV, radio and billboard ads for tobacco products. NRT was the only analyzed intervention
directed at individuals rather than communities.

In addition to the single interventions, the following combination interventions were considered: (1)
increased tax + advertising ban; (2) increased tax + clean indoor air laws; (3) increased tax + advertising
ban + clean indoor air laws; and (4) increased tax + advertising ban + clean indoor air laws + NRT.

The effects of all interventions were modeled in terms of changes in ischemic heart disease (IHD),
chronic obstructive pulmonary disease (COPD), cerebrovascular disease and lung cancer.

Estimation of benefits

We modeled tobacco use using the standardized WHO-CHOICE outcomes model, distinguishing the
following 5 states: (1) susceptible; (2) disease X (IHD and COPD); (3) disease C (cerebrovascular
disease); (4) disease XC; (5) dead.

Estimates of current incidence, prevalence and case-fatality were derived from the Global Burden of
Disease analysis for Mexico (Table A6).

Table A6: Epidemiologic estimates for analysis of tobacco interventions (rates per 1000

population)
Age group (years)
Disease indicator Sex 0-4 5-14 15-29 3044 45-59 60-69 70-79 80+
IHD and COPD
Incidence Male 0.0 0.1 0.2 1.0 4.7 10.9 14.6 26.8
Female 0.0 0.1 0.2 0.9 2.6 6.3 9.9 17.7
Prevalence Male 0.0 0.1 2.1 7.6 29.5 719 1347 208.8
Female 0.0 0.2 1.8 7.8 23.2 49.5 91.6 150.6
Cerebrovascular disease
Incidence Male 0.0 0.1 0.2 0.9 2.6 6.3 9.9 17.7
Female 0.0 0.0 0.0 0.6 2.9 9.4 17.8 36.3
Prevalence Male 0.0 0.0 0.0 1.3 9.7 33.9 53.8 55.0
Female 0.0 0.0 0.0 1.3 8.8 26.4 41.4 46.0

Lung cancer mortality was added to background mortality so that intervention effects may also reflect
reduced rates of lung cancer. Health-state valuations were derived from the GBD study.

The smoking impact ratio (SIR) was used as an indirect indicator of the accumulated hazard of smoking,
in order to assess the effects of reductions in smoking on diseases of interest other than lung cancer. The



SIR is defined as population lung cancer mortality in excess of that observed in never-smokers, relative to
excess lung cancer mortality for smokers. Lung cancer mortality rates of smokers were taken from the
2000 GBD study for AMR-B, while the American Cancer Society’s 1990 Cancer Prevention Study (CPS
—IT) was used to obtain lung cancer mortality rates of non-smokers.” SIRs were computed from lung
cancer mortality rates and compared to SIRs for the AMR-B region from the 2000 Global Comparative
Risk Assessment (CRA) study. The CRA study was also used to obtain relative risks of IHD, COPD and
cerebrovascular disease morbidity for smokers versus non-smokers, while relative risks of overall
mortality were obtained from the CPS-II study.

Intervention effectiveness (Table A7) was modeled via reductions in tobacco consumption, using the SIR
as a proxy for smoking prevalence. Revised SIRs were calculated for each intervention based on
intervention efficacy and population coverage, with revised incidence and mortality rates calculated in
turn from the new SIRs. For taxation interventions, which operate via price elasticities of demand for
tobacco, price elasticities for tobacco products were estimated at -0.75 for ages 30+ and 25% higher for
15 to 30 year olds.* Illegal local consumption through smuggling was estimated to be 20% at the current
taxation rate, with a 10% increase at higher tax rates.

Table A7: Intervention effectiveness inputs for tobacco use, expressed in
terms of reduced consumption

Intervention Effect Source

Current taxation (60%), vs. null

15-30 years -71.5% % (elasticity estimates)

30+ years -57.2% % (elasticity estimates)
Increased taxation (80%), vs. current

15-30 years -79.6% % (elasticity estimates)

30+ years -63.7% % (elasticity estimates)
Clean indoor air laws

Males -2.8% »

Females -0.9% »
Comprehensive advertising ban -5.0% *®
Nicotine replacement therapy -3.1% 227

The clean indoor air intervention analyzed in this model did not assess the associated benefits to non-
smokers due to the reduction in exposure to environmental tobacco smoke, thus biasing downward the
effectiveness of this intervention. Furthermore, we excluded government revenues associated with
increases in taxation, which can bring in financial gains in addition to health benefits.

Estimation of costs

All interventions included program costs, estimated using the standard WHO-CHOICE framework.
Strategies based on taxation and indoor air laws had basic administration costs (at the simplest level of
complexity) and law enforcement costs. The advertising ban strategy had unique personnel costs at the
central and state level. Only NRT included patient costs. The annual cost of nicotine gum was estimated
at I$ 34 based on the unit price reported in the IMSS provider database. This estimate was based on a
daily dose of 4mg and duration of 90 days.



Cataracts

Analysis of the cost-effectiveness of cataract surgery in Mexico was contextualized from the WHO-
CHOICE regional analysis for AMR-B.*

Definition of interventions

The only effective treatment for cataracts is cataract surgery to remove the opacified lens. We evaluated 2
different types of cataract surgery: (1) extra-capsular cataract extraction with implantation of a posterior
chamber intraocular lens (ECCE-PC-IOL); and (2) phacoemulsification with intraocular lens implantation
into the posterior chamber (PHACO-PC-IOL).

With ECCE-PC-IOL, the clouded lens and the front portion of the capsule are removed and then replaced
with an artificial intraocular lens. PHACO-PC-IOL is a small-incision, sutureless extra-capsular surgery
involving the use of an oscillating needle to emulsify the lens nucleus followed by an automated irrigation
system to aspirate the lens material from the eye.

Both interventions were assessed at three target coverage levels: 50%, 80%, and 95%, for a total of six
separate intervention analyses.

Estimation of benefits

We modeled cataracts using the standardized WHO-CHOICE outcomes model, distinguishing
susceptibles (those without cataract blindness); cases (those with cataract blindness); and death. Estimates
of current incidence and prevalence were based on regional estimates derived from the Global Burden of
Disease analysis. Prevalence estimates by age and sex are shown in Table AS.

Table A8: Prevalence of cataract blindness by age and sex
(rates per 1000 population)

Age group (years) Prevalence, male Prevalence, female

0-4 0.0 0.0
5-14 0.0 0.0
15-29 0.0 0.0
30-44 1.0 0.3
45-59 3.7 3.0
60-69 8.2 9.4
70-79 12.7 16.2
80+ 18.1 24.1

Effectiveness of treatment was modeled using the remission rate; those who are blind bilaterally due to
cataracts and whose sight is restored in at least one eye are moved in the model from being ‘cases’ to
being ‘susceptibles’ via the remission rate. The null scenario was derived by setting the remission rate in
the model to 0 to reflect the absence of cataract surgery. Health-state valuations were derived from the
Global Burden of Disease study.

Intervention effectiveness estimates were based on a review of clinical studies as well as the advice of
WHO panel experts who assessed the real world effect of cataract surgery, including both surgical
effectiveness and patient compliance. Surgical effectiveness estimates for extra-capsular surgery was
estimated to be 90% based on a previous study in India.”” Surgical effectiveness for PHACO was
estimated at 96%, based on a previous study in Malaysia.”” These estimates reflect adjustments for
reduced effectiveness due to complications of surgery.

(8]



Estimation of Costs

Key categories of patient costs associated with delivering the interventions in this analysis included
hospital and health centre visits, lab and diagnostic tests, drugs, and surgical procedures. Costs for
inpatient and outpatient visits were estimated using standardized WHO-CHOICE unit costs for Mexico
(Annex Table). Quantity assumptions were taken from the previous published regional analysis.”

Costs of laboratory tests and equipment required for surgery were derived from review of the literature,
summarized in Table A9. Costing of PHACO surgery was based on studies comparing PHACO with
ECCE and other surgery types.’' **

Table A9: Surgery costs for cataracts (1 $)

Intervention® Price (procedure Price (totalb)
alone)

ECCE-PC-IOL Surgery 29 148

PHACO-PC-IOL Surgery 38 156

a.  Costs apply across all coverage rates
b.  Includes hospital visits and bed days, lab and diagnostic tests, and equipment costs



Breast cancer

For our analysis of breast cancer interventions in Mexico, we borrowed a number of key assumptions
pertaining to the definition of interventions and resource requirements for these interventions from a
published WHO-CHOICE analysis,” but we developed a more detailed natural history model of breast
cancer progression.

Definition of interventions

Following the previous regional analysis,” we evaluated 6 interventions for treatment and screening for
breast cancer: (1) treatment for patients with Stage I breast cancer; (2) treatment for patients with Stage II
breast cancer; (3) treatment for patients with Stage III breast cancer; (4) treatment for patients with Stage
IV breast cancer; (5) treatment for patients with all stages of breast cancer; and (6) treatment for patients
with all stages of breast cancer plus routine population screening. While our primary focus was on
comparing treatment (at all stages), with or without the addition of screening, we included stage-specific
treatment analyses in order to illuminate the contributions of different components to the overall treatment
results.

Definitions of treatment interventions followed those in the previous analysis, which were based on
clinical practice guidelines. Treatment for Stage | was defined as lumpectomy with axillary dissection
supplemented by radiotherapy, plus endocrine therapy for eligible patients. Treatment for Stage II was
defined as lumpectomy with axillary dissection supplemented by radiotherapy, plus endocrine therapy for
eligible patients. Treatment for Stage III was defined as neoadjuvant chemotherapy followed by
mastectomy with axillary dissection supplemented by radiotherapy, plus endocrine therapy for eligible
patients. Treatment for Stage IV was defined as systemic chemotherapy, supplemented with endocrine
therapy for eligible patients.

The screening strategy was defined based on the current norm in Mexico. Screening included annual
clinical breast examinations for all patients over 25, annual mammogram for patients over 50 (plus high-
risk patients over 40), and biennial mammogram for normal-risk patients between 40 and 49 years.

Estimation of benefits

We developed a Markov simulation model of breast cancer incidence, progression, detection and
mortality, and we calibrated the model to match available epidemiologic information from Mexico. The
model distinguishes between breast cancer Stages I, II, III and IV, and further divides each stage into
undetected and detected cases. Apart from the additional complexity in the structure of the disease model,
compared to the standard five-state model used in the WHO-CHOICE analyses, the breast cancer analysis
followed the approach and general methodology used in WHO-CHOICE.

Estimates of current incidence and prevalence were derived from the Global Burden of Disease analysis
for Mexico. Table A10 reports on incidence and prevalence by age.

Table A10: Incidence and prevalence of breast
cancer by age (rates per 1000 population)

Age group (years) Incidence Prevalence
0-4 0.0 0.0
5-14 0.0 0.0
15-29 1.2 6.7
30-44 23.7 141.9
45-59 50.0 284.6
60-69 53.1 240.8
70-79 66.3 227.5

80+ 73.5 168.0




Probabilities of progressing from one stage to the next, and from Stage IV to death for undetected breast
cancer cases were estimated from the literature, drawing in large part on published and unpublished
reports from the collaborative CISNET modeling program.®® In the absence of screening, we assumed that
cases would be detected based on stage-specific probabilities of clinical surfacing. Health-state valuations
were derived from the Global Burden of Disease study.

We modeled the effectiveness of treatment interventions in terms of changes in survivorship, based on
data from the National Cancer Data Base in the United States.”> The effectiveness of screening was
modeled by increasing the rate of transitions from undetected to detected cancer, based the characteristics
of the screening mode used for a particular target population, and assuming adherence to the screening
norm. Table A11 reports the values used for key parameters relating to intervention effectiveness.

Table A11: Intervention effectiveness inputs for breast cancer

Parameter Value Sources
35

Case fatality with treatment (per person per year)

Stage | 0.013
Stage Il 0.042
Stage Il 0.102
Stage IV 0.266
Test characteristics o4z
Clinical breast exam sensitivity 0.54
Mammogram sensitivity 0.71

Estimation of costs

Key categories of patient costs associated with delivering the interventions in this analysis included
hospital bed days, drugs, treatment procedures, and diagnostic tests. The population screening
intervention also included program costs for central administration.

Costs for inpatient and outpatient visits were estimated using standardized WHO-CHOICE unit costs for
Mexico (Annex Table). We derived quantity assumptions based on the previous regional CHOICE study
on breast cancer.” Prices for specific procedures were estimated using the standardized WHO-CHOICE
approach to economic costing, and quantities of resource inputs were based on practice guidelines (Table
Al2).

Table A12: Prices (I $) and quantity assumptions for major cost categories for breast cancer

Category / resource item Cost per unit Quantity Fraction of relevant
population incurring
cost
Diagnosis
Bilateral mammography 28 Per screening guideline
Biopsy 33 Per screening guideline
Treatment, Stage | or Stage Il
Lumpectomy 183 1 100%

Radiotherapy 93 25 100%

[11]



Endocrine therapy 0.25 365 50%

Treatment, Stage Il

Neoadjuvant chemotherapy 175 4 100%

Mastectomy 186 1 100%

Radiotherapy 93 25 100%

Endocrine therapy 0.25 365 50%
Treatment, Stage IV

Neoadjuvant chemotherapy 175 4 100%

Endocrine therapy 0.25 365 50%
Follow-up

Bilateral mammography 28 2/1° 100%

Pelvic exam 8 2 50%

a. For follow-up, 2 mammograms are included in years 1-5, and 1 mammogram in years 6-10.

[12]



Cervical cancer

At the time of this study, no regional WHO-CHOICE analyses or templates were available for cervical
cancer, so we developed the analyses specifically for Mexico using the general approach prescribed in the
WHO-CHOICE framework.

Definition of interventions

We evaluated 6 interventions for treatment and prevention of cervical cancer: (1) treatment for patients
with cervical intraepithelial neoplasia grade 2/3 (CIN 2/3); (2) treatment for patients with local invasive
cancer; (3) treatment for patients with regional invasive cancer; (4) treatment for patients with distant
invasive cancer; (5) treatment for patients with CIN 2/3 and all stages of invasive cervical cancer; and (6)
treatment for patients with CIN 2/3 and all stages of invasive cervical cancer, plus routine population
screening. As in the breast cancer analysis, the primary intent of examining treatment at specific stages
was to provide a better understanding of the relative contributions of different components to the overall
costs and benefits of treatment.

Treatment for patients with CIN 2/3 was defined as loop electrical excision procedure or cryotherapy.
Treatment for patients with local invasive cancer was defined as hysterectomy and radiotherapy.
Treatment for patients with regional invasive cancer was defined as radiotherapy and cisplatin-based
chemotherapy. Treatment for patients with distant invasive cancer was defined as chemotherapy
(combination 5-FU and cisplatin).

The screening strategy was defined based on the current norm in Mexico. Screening consisted of a Pap
smear and a liquid-based cytology (LBC) test. Women with atypical squamous cells of undetermined
significance (ASC-US) were managed using reflex human papillomavirus (HPV) DNA testing and
followed-up with colposcopy if necessary. Cytology results including high-grade lesions (ASC-H), low-
grade squamous intraepithelial lesions (LSIL), and high-grade squamous intraepithelial lesions (HSIL)
moved directly to colposcopy and a follow-up biopsy if necessary.

Estimation of benefits

We developed a population-based simulation model of cervical cancer incidence, progression, detection
and mortality. The model includes precancerous lesions defined as CIN 2/3, and stages of invasive
cervical cancer based on the US National Cancer Institute’s Surveillance, Epidemiology, and End-Results
Program (local, regional and distant cancer). The model further divides each stage into undetected and
detected cases. Apart from the additional complexity in the structure of the disease model used for
cervical cancer, compared to the standard five-state model used in the WHO-CHOICE analyses, the
cervical cancer analysis followed the general WHO-CHOICE approach.

Estimates of current incidence and prevalence were derived from the Global Burden of Disease analysis
for Mexico. Table A13 reports on incidence and prevalence by age.

Table A13: Incidence and prevalence of cervical
cancer by age (rates per 100,000 population)

Age group (years) Incidence Prevalence
0-4 0 0
5-14 0 0
15-29 81 45
30-44 592 313
45-59 1262 655

60+ 717 461




All other model parameters including rates of progression, remission, case fatality, health state valuations,

and test characteristics were obtained from a previously published and validated model of cervical
43

cancer.

In the absence of screening, we assumed that cases would be detected based on stage-specific
probabilities of clinical surfacing. We modeled the effectiveness of treatment interventions in terms of
changes in survivorship for patients in different stages of cancer, and increases in regression from pre-
cancerous lesions to the ‘well” state. The effectiveness of screening was modeled by increasing the rate of
transition from undetected to detected cancer, based the test characteristics of the screening algorithm.
Table A14 reports the values used for key parameters relating to intervention effectiveness.

Table A14: Intervention effectiveness inputs for cervical cancer

Parameter Value Sources
4345

Case fatality with treatment (per person per year)

Local 0.030
Regional 0.169
Distant 0.441
Test characteristics 34651
Cytology sensitivity 0.600
Cytology specificity 0.950
HPV probe assay sensitivity 0.840
HPV probe assay specificity 0.880

Estimation of costs

Key categories of patient costs associated with delivering the interventions in this analysis included
hospital bed days, drugs, treatment procedures, and diagnostic tests. The population screening
intervention also included program costs for central administration.

Costs for inpatient and outpatient visits were estimated using standardized WHO-CHOICE unit costs for
Mexico (Annex Table). We derived quantity assumptions based on previously published studies, and
modeled treatment protocols after the guidelines from the American Cancer Society and previous cost-
effectiveness studies.””™* Prices for specific procedures were estimated using the standardized WHO-
CHOICE approach to economic costing, supplemented with information from the Instituto Nacional de
Cancerologia (InCAN) and reported costs from MEXFAM, a nongovernmental organization involved in
reproductive health care services™ (Table A15). Treatment costs were applied to new cases, with follow-
up costs applied to all prevalent cases.

Table A15: Prices (I $) and quantity assumptions for major cost categories for cervical cancer

Category / resource item Cost per Source Quantity Fraction of relevant
unit population incurring
cost
Diagnosis
Conventional cervical 30 InCAN Once every three years, annually
cytology for all cancer cases
HPV DNA test 30 InCAN 1 0.86%
Co-collection fee with 2.6 InCAN 1 100%

conventional cytology
Colposcopy and biopsy 74 InCAN 1 0.98%
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Colposcopy alone 48 InCAN 1 0.98%
Precancer treatment
LEEP 258 MEXFAM 1 64%
Cryotherapy 178 MEXFAM 1 36%
Local treatment
Hysterectomy 383 WHO-CHOICE 1 65%
Radiotherapy 93 WHO-CHOICE 46 44%
Cisplatin-base 94 WHO-CHOICE 5 7%
chemotherapy
Regional treatment
Hysterectomy 383 WHO-CHOICE 1 10%
Radiotherapy 93 WHO-CHOICE 46 93%
Cisplatin-base 94 WHO-CHOICE 5 29%
chemotherapy
Distant treatment
Hysterectomy 383 WHO-CHOICE 1 6%
Radiotherapy 93 WHO-CHOICE 46 72%
Chemotherapy 353 WHO-CHOICE 2 43%
(combination 5-FU /
cisplatin)
Follow-up
Conventional cervical 30 InCAN 1st year: every 3 months
cytology
Pelvic exam 8 WHO-CHOICE 2nd year: every 4 months
Chest x-ray 17 WHO-CHOICE 3rd year: every 6 months

4th and after: annually




Chronic obstructive pulmonary disease

At the time of this study, no regional WHO-CHOICE analyses or templates were available for chronic
obstructive pulmonary disease (COPD), so we developed the analyses specifically for Mexico using the
generic tools in the WHO-CHOICE framework.

Definition of interventions

Current interventions for COPD are aimed at slowing the progression of lung function decline associated
with the disease. We evaluated 5 main interventions for treatment of COPD: (1) intensive smoking
cessation program for those diagnosed with COPD; (2) influenza vaccine for COPD patients 65 years and
older; (3) inhaled bronchodilator for stage II COPD patients; (4) inhaled bronchodilator and corticosteroid
for stage III and IV COPD patients; (5) long-term oxygen therapy (in addition to bronchodilator and
corticosteroid) for stage IV COPD; and (6) treatment of severe COPD exacerbations. Disease staging was
based on Global Initiative for Chronic Obstructive Lung Disease (GOLD) criteria.’®

Estimation of benefits

We modeled COPD using the standardized WHO-CHOICE outcomes model, including the states of
susceptible (those not having COPD); case (COPD) and death. Estimates of current incidence, prevalence
and case-fatality were derived from the Global Burden of Disease analyses for Mexico. Prevalence rates
by age and sex are shown in Table A16. Remission rates were assumed to be zero. Health-state valuations
were based on the Global Burden of Disease study.

Table A16: Prevalence of COPD by age and sex (rates
per 1000 population)

Age group (years) Prevalence, male Prevalence, female

0-4 0.0 0.0
5-14 0.0 0.0
15-29 0.1 0.1
30-44 4.3 5.7
45-59 19.9 17.2
60-69 47.2 36.2
70-79 98.0 71.3
80+ 163.3 122.7

Intervention effectiveness was derived from an array of clinical trial and meta-analytic studies (Table
A17). For smoking cessation, we note that while the majority of COPD cases are attributable to smoking,
many of those who develop COPD do not continue to smoke or previously quit smoking. We accounted
for this by scaling the population-level impact of the smoking cessation program by an estimate of
smoking prevalence among those already diagnosed with COPD in Mexico. No studies were found that
assessed improvements in health state valuations through COPD interventions; thus, we assumed a
modest impact on disability for several of the interventions in order to capture improvements in breathing
and reductions in frequency of exacerbations, as reported in the literature.

Table A17: Intervention effectiveness inputs for COPD

Intervention / outcome Efficacy Sources

Smoking cessation for COPD patients
Case-fatality -15%
Disability -10% assumption

57




Influenza vaccine for COPD patients

58

Case-fatality -12%
Inhaled bronchodilator COPD stage I

Disability -10% assumption
Inhaled bronchodilator and corticosteroid COPD stage Il and IV

Case-fatality -25% 980

Disability -10% assumption
Long-term oxygen therapy COPD stage IV

Case-fatality -50% o1

Disability -10% assumption
Treatment for severe exacerbations

Case-fatality -6% 6268

Disability -1% assumption

Estimation of costs

Key categories of patient costs associated with delivering the interventions in this analysis included
hospital bed days, drugs and diagnostic tests. The smoking cessation intervention also included program
and training costs required for educating doctors and implementing intensive group therapy sessions.

Costs for inpatient and outpatient visits were estimated using standardized WHO-CHOICE unit costs for
Mexico (Annex Table), and we derived quantity assumptions based on a review of existing studies (Table
AlB).

Table A18: Annual quantities of inpatient bed-days and outpatient visits for COPD

Intervention / outcome Hospital bed- Outpatient
days visits

Smoking cessation for COPD patients 3°
Influenza vaccine for COPD patients 1
Inhaled bronchodilator COPD stage Il 4.8°
Inhaled bronchodilator and corticosteroid COPD 6.7°
stage lll and IV

Long-term oxygen therapy COPD stage IV 6.7°
Treatment for severe exacerbations 11.9° 2.3

a. assumed to be 11 days secondary level and 0.9 days ICU*®
b. Source:*
c. Source: *’

Prices and quantities for medications and diagnostic tests were taken from the literature (Table A19). It
should be noted here that we included laboratory test costs for diagnosis in all interventions (which we
assumed to be spirometry testing every two years for each case and one chest radiograph upon initial
diagnosis).



Table A19: Prices (I $) and quantity assumptions for major cost categories for COPD

Intervention / resource item Price Unit Annual Population
quantity
Smoking cessation for COPD patients
Nicotine gum 0.30 Per piece 1,405 Assumed 50% of smoking
cessation patients use 7.7
pieces per day for six
monthses, and 30% of
patients still smoke.®
Influenza vaccine for COPD patients
Inactivated vaccine 4.37 Per injection 1 Given to COPD patients 65
years and older
Inhaled bronchodilator COPD stage Il
Salbutamol 2.53 20 mg 3 Patients stage Il (29% of
a
Tiotropium 4.33 18 mcg 365 cases)
Inhaled bronchodilator and corticosteroid COPD stage Ill and IV
Salbutamol 2.53 20 mg 3 Patients stage Ill and IV (7%
a
Tiotropium 4.33 18 mcg 365 of cases)
Fluticasone propionate 12.47 5.1mg 12
Long-term oxygen therapy COPD stage IV
Salbutamol 2.53 20 mg 3 Patients stage IV (2% of
a
Tiotropium 4.33 18 mcg 365 cases)
Fluticasone propionate 12.47 5.1mg 12
Oxygen 390.46 for 1 mo. 12
Treatment for severe exacerbations
Salbutamol 2.53 20 mg 14 Assumed 6% of patients
Tiotropium 233 18 mcg 14 have 1 scb-:vere exacerbation
per year
Fluticasone propionate 12.47 5.1g 1
Amoxacillan 0.10 500 mg 30
Diagnostic tests
Spirometry every 2 years 15.71 Per test All interventions except
treatment of severe
exacerbations
Chest radiograph 29.26 Per x-ray Once per individual, all
interventions
Arterial blood gas 2.62 Per test Every two years for long-

term oxygen therapy; once
per individual for severe
exacerbations

T o

Distribution of cases across COPD stages from PLATINO study®

. 69
Calculations from



Cardiovascular disease

Analyses of the cost-effectiveness of interventions for cardiovascular disease (CVD) in Mexico were
based on a previously published regional WHO-CHOICE analysis of primary prevention interventions,”®
as well as not-yet-published tools for analysis of treatment and secondary prevention made available by
WHO-CHOICE collaborators. The latter have been formalized subsequently in the current regional
analysis for CVD.”

Definition of interventions

We evaluated 12 main interventions for primary prevention of CVD: (1) voluntary decrease of salt in
processed foods plus appropriate labeling through cooperation of food manufacturers with government;
(2) legislation to decrease salt in processed foods with appropriate labeling and enforcement; (3) mass
media health education for cholesterol reduction; (4) hypertension lowering drugs (beta blockers) plus
lifestyle modification education, delivered by physicians to individuals with systolic blood pressure (SBP)
> 140; (5) hypertension lowering drugs plus lifestyle modification education, delivered by physicians to
individuals with SBP > 160; (6) statin plus lifestyle modification, delivered by physicians to individuals
with serum cholesterol concentration > 220 mg/dl (> 5.7 mmol/l); (7) statin plus lifestyle modification,
delivered by physicians to individuals with serum cholesterol concentration > 240 mg/dl (> 6.2 mmol/l);
(8) treatment with beta blocker, statin and aspirin, for individuals with absolute risk of cardiovascular
event of 5% in 10 years (5% TREF threshold); (9) treatment with beta blocker, statin and aspirin, 15% TRF
threshold; (10) treatment with beta blocker, statin and aspirin, 25% TRF threshold; (11) treatment with
beta blocker, statin and aspirin, 35% TRF threshold; (12) combination prevention, including all elements
of interventions 4 and 6.

There are two major categories of prevention interventions: non-personal and personal interventions.
Non-personal interventions (interventions 1 to 3 above) include health education through mass media
programs, legislation or voluntary agreements with the food industry. Personal health-service
interventions (Interventions 4 to 12 above) include detection and treatment of high-risk individuals based
on blood pressure, cholesterol and computed risk thresholds (the absolute risk approach). The absolute
risk approach estimates the combined risk of a cardiovascular event over the next decade above a given
threshold, based upon relative risk estimates of modeled risk factors.

We evaluated 19 main interventions for treatment and secondary prevention of CVD. Among this set, 10
interventions focused on acute myocardial infarction (MI) or post-acute ischemic heart disease: (1) aspirin
(acute MI); (2) aspirin (post-acute IHD); (3) angiotensin converting enzyme (ACE) inhibitor (acute MI);
(4) ACE inhibitor (post-acute IHD); (5) beta blocker (acute MI); (6) beta blocker (post-acute IHD); (7)
statin (post-acute IHD); (8) thrombolysis with streptokinase (STK); (9) primary percutaneous
transluminal coronary angioplasty (PTCA); and (10) cardiac rehabilitation.

An additional 9 interventions focused on stroke or congestive heart failure (CHF): (11) aspirin (acute
ischemic stroke); (12) aspirin (post-acute ischemic stroke); (13) statin (post-acute ischemic stroke); (14)
ACE-inhibitor + diuretic (post-stroke); (15) organized stroke unit care; (16) diuretics (CHF); (17) ACE
inhibitors (CHF); (18) beta blockers (CHF); (19) exercise training (CHF).

Finally, we considered 11 combination interventions: (20) acute MI treatment (interventions 1+3+5+8);
(21) secondary prevention following acute MI (interventions 2+4+6+7); (22) secondary prevention
following stroke (interventions 12+13+14); (23) secondary prevention following CHF (interventions
16+17+18+19); (24) statin for secondary prevention following MI and stroke (interventions 7+13); (25)
aspirin + beta blocker + statin for secondary prevention following MI or stroke (interventions
2+6+7+12+13); (26) aspirin + beta blocker + ACE inhibitor + PTCA (interventions 1+3+5+9); (27)
aspirin + PTCA (interventions 1+9); (28) aspirin + STK (interventions 1+8); (29) aspirin + beta blocker
+ statin following MI (interventions 2+6+7); (30) aspirin + beta blocker following MI (intervention 2+6).



Estimation of benefits

The CVD analysis used the standard WHO-CHOICE state-transition population model (PopMod). Five
states were modeled, including the joint disease state, representing the simultaneous presence of both IHD
and stroke. In order to account for the relative prevalence of angina and CHF within IHD, an additional
modeling tool (MiniMod) was used to determine a weighted disability weight for IHD. The CVD model
also took into account an elevated risk of acute MI in those with a previous stroke, and vice versa.

As case-fatality rates from both acute MI and stroke are significantly higher within the first 28 days after
the event, deaths from these two diseases were modeled separately based on whether they occurred within
the first 28 days (modeled along with background mortality) or whether they occurred after the first 28
days (modeled as fatality hazards from the disease states). The impact of interventions in reducing short-
term (28-day) and long-term (>28-day) case-fatality from IHD and stroke were estimated using out-of-
hospital case fatality rates derived from the MONICA and GBD studies. The model did not include
emergency services in this set of interventions, and thus the out-of-hospital case fatality remained
unaftected.

The null scenario was defined as the currently observed incidence and prevalence rates with higher short
and long-term in-hospital case fatality rates in the absence of current preventive interventions. The model
did not remove the effects of currently implemented interventions on out-of-hospital case-fatality rates in
the null scenario. Key incidence estimates are summarized in Table A20.

Table A20: Epidemiologic estimates for analysis of cardiovascular disease
interventions, by age and sex (rates per 1000 population)

Age group (years)

Disease indicator 0-4 5-14 15-29 30-44 45-59 60-69 70-79 80+
Incidence of acute myocardial infarction
Male 0.0 0.0 0.0 0.7 4.3 9.6 13.1 17.8
Female 0.0 0.0 0.0 0.4 2.3 6.2 9.2 15.2
Incidence of first stroke
Male 0.0 0.0 0.0 0.2 1.2 4.4 8.6 16.0
Female 0.0 0.0 0.0 0.2 0.9 3.3 7.0 15.5

Intervention effectiveness was determined in WHO-CHOICE regional analyses through systematic
review of randomized trials where possible, or meta-analyses. Based on evidence of large cohort studies
in diverse populations, joint interventions were assumed to have multiplicative effects. Side-effects
relating to bleeding associated with the use of aspirin were included in the analyses. Absent local
evidence on treatment adherence, we adopted assumptions from the regional anlaysis. Current coverage
rates for hypertension-lowering drugs were estimated from the 2000 Encuesta Nacional de Salud (ENSA
2000). Primary prevention intervention assumptions are detailed in Table A21.

Table A21: Intervention effectiveness inputs, primary prevention interventions for CVD

Intervention Outcome Effect Sources
Voluntary cooperation of food manufacturers Total dietary salt -15% 7072
with government to decrease salt in processed intake

foods, plus appropriate labeling

Legislation to decrease salt content of processed  Total dietary salt -30% 07
foods, plus appropriate labeling and intake




enforcement

7074

Health education through mass media to reduce  Total blood -2%

cholesterol cholesterol

Hypertension-lowering drug treatment and Difference between -33% 707590
education on lifestyle modification including actual SBP and 115

dietary advice mmHg

Cholesterol-lowering drug treatment (statins) Total blood -20% 709

and education on lifestyle modification including  cholesterol
dietary advice
Anti-platelet drug treatment (aspirin) Absolute risk of CVD -20%

7092

Major CVD risk factor prevalence including systolic blood pressure, blood cholesterol level, BMI and
smoking were taken from ENSA 2000. AMR-B data for daily salt intake were used as a proxy for Mexico
due to a lack of Mexico-specific data.

CVD deaths were obtained from the Mexican vital registration database after adjustments to account for
all-cause garbage codes, CVD-specific garbage codes and miscoding of IHD and stroke deaths to
diabetes.” **

Hospital admissions databases from the Ministry of Health and IMSS were analyzed to obtain incidence
of 28-day MI (ICD-10 121) survivors and in-hospital case-fatality rates. To account for incident MI cases
occurring outside of the Ministry of Health or IMSS hospitals, a scaling factor was constructed by
comparing in-hospital acute MI deaths to acute MI deaths in the 2004 multiple-cause-of-death (MCD)
vital registration database coded as having occurred in either an IMSS or a Ministry of Health medical
facility. This scaling factor was then used to inflate up MI incidence rates from the hospital admissions
data. AMR-B out-of-hospital case fatality rates were used as a proxy for Mexican values when calculating
the incidence of first-ever acute MI. Relative risks of IHD mortality were taken from the Danish
MONICA study.” These epidemiologic estimates were input into the WHO-CHOICE software, DisMod,
in order to ensure the internal consistency of our estimates. The output epidemiology from DisMod was
then used in the subsequent CVD analyses.

Mortality rates from all stroke (I60 to 169) were obtained from the 2004 MCD vital registry. Incidence
rates of first-ever stroke (160 to 164) were estimated based on a scaling factor constructed from the AMR-
B incidence-to-mortality ratio for stroke. The Ministry of Health and IMSS hospital databases were used
to estimate in-hospital case fatality rates for both acute MI and stroke.

The first step in modeling the population health effects of each primary prevention intervention was to
simulate a population by age and sex with the observed distribution of baseline values for cardiovascular
risk factors. Population-level cardiovascular risk was then recalculated after applying the change in risk
factor values implied by the effectiveness estimates for each intervention. Reductions in systolic blood
pressure were predicted from changes in salt intake, following the previously published regional
analysis.”’ Relative risks of cardiovascular disease events for a unit change in risk factor (systolic blood
pressure, total blood cholesterol, body mass index, and smoking prevalence) were also adopted from the
previous analysis.

Population health effects of the secondary prevention interventions were obtained directly from the
cardiovascular mortality rate reductions achieved from each intervention, shown in Table A22. Efficacy
estimates were obtained from the literature. Coverage rates of percutancous transluminal coronary
angioplasty (PTCA) (ICD-9-CM 36.01 to 36.09) and injection of a thrombolytic agent (99.10) were
calculated using the Ministry of Health and IMSS databases in addition to 2003 OECD Health Data for
Mexico. AMR-B prior coverage rates for all other AMI and stroke treatments (aspirin, beta blocker, ACE
inhibitor, statin) were used, due to incomplete coding for these treatments in the hospital admissions
databases.
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Table A22: Intervention effectiveness inputs, treatment and secondary prevention
interventions for CVD"*

Intervention Outcome Risk Sources
reduction
AMI during acute phase (first 28 days)
Aspirin 28-day AMI case-fatality -24% 5
ACE inhibitors 28-day AMI case-fatality -7% %
Beta blockers 28-day AMI case-fatality -4% o7
Thrombolysis with streptokinase  28-day AMI case-fatality -26% 5%
Primary PCTA 28-day AMI case-fatality -61% SE-T00
AMI post-acute phase (after 28 days)
Aspirin Post-28-day Ml case-fatality -15% 5
ACE inhibitors Post-28-day Ml case-fatality -21% 101
Beta blockers Post-28-day Ml case-fatality -23% 57
Statin Post-28-day Ml case-fatality -27% 102
Cardiac rehabilitation Post-28-day Ml case-fatality -31% 103
Stroke during acute phase (first 28 days)
Aspirin 28-day ischemic stroke case fatality -5% 5
Organized stroke unit care 28-day stroke case fatality -14% 102
Stroke post-acute phase (after 28 days)
Aspirin Ischemic stroke (fatal and non-fatal) -30% 5
Statin Ischemic stroke -28% 102
ACE-Inhibitor + diuretic All stroke -42% %0
Congestive Heart Failure
Diuretics All cause mortality -75% 10
ACE inhibitors All cause mortality -11% @
Beta blockers All cause mortality -22% 106
Exercise training All cause mortality -35% 107

a. Haas et al. 2002, unpublished meta-analysis, as cited in &

Estimation of costs

Key categories of patient costs associated with delivering the interventions in this analysis included
hospital and health center visits, diagnostic tests, medicines, and surgical procedures. Key categories of
program costs included personnel and media.

Costs for inpatient and outpatient visits were estimated using standardized WHO-CHOICE unit costs for
Mexico (Annex Table). Quantity assumptions were adopted from the regional WHO-CHOICE
analyses.”’
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Diabetes

At the time of this study, no regional WHO-CHOICE analyses or templates were available for diabetes,
so we developed the analyses specifically for Mexico using the general approach prescribed in the WHO-
CHOICE framework.

Definition of interventions

We considered 4 main interventions for secondary prevention in type 2 diabetes: (1) blood pressure
control for diabetic patients with systolic blood pressure higher than 140 mmHg; (2) lipid control for
diabetic patients with total cholesterol greater than 200 mg/dL; (3) conventional glycemic control for
diabetic patients with HbA;c greater than 7 percent; (4) intensive glycemic control for diabetic patients
with HbA c greater than 7 percent.

Blood pressure control was defined as administration of hypertension lowering drugs (beta blockers), plus
education on lifestyle modification, delivered by physicians. We modeled this intervention to be
consistent with our analyses for primary prevention of cardiovascular disease. Lipid control was defined
as administration of statins, plus education on lifestyle modification, delivered by physicians. We
modeled this intervention to be consistent with our analyses for primary prevention of cardiovascular
disease. Glycemic control interventions were defined based on the intervention and control arms in the
United Kingdom Prospective Diabetes Study (UKPDS). Conventional control primarily consisted of diet
alone with drug treatment introduced in cases of hyperglycemic symptoms or high fasting plasma
glucose. Intensive glycemic control was assumed to follow the randomization in the UKPDS to receive
either oral sulphonylureas or insulin.

Estimation of benefits

We developed a stochastic microsimulation model of diabetes to capture the long-term health outcomes
associated with major risk factors in diabetes patients. The model was developed based on the risk
equations in the UKPDS outcomes model,'” and was used to predict the first occurrence and timing of
seven different diabetes-related complications (myocardial infarction, other ischaemic heart disease,
stroke, congestive heart failure, lower extremity amputation, renal failure, and blindness in one eye) and
death. The model allowed for dependencies between the different disease pathways and for time-varying
covariates. The risk equations included age at diagnosis, sex, current smoking, body mass index, HbA c,
systolic blood pressure, and the ratio of total to HDL cholesterol. Population-level estimates of the
epidemiology of diabetes in Mexico were based on the Global Burden of Disease analyses for Mexico
(Table A23).

Table A23: Prevalence of diabetes by age and sex (rates
per 1000 population)

Age group (years) Prevalence, male Prevalence, female

0-4 0.0 0.0
5-14 0.1 0.1
15-29 0.9 1.1
30-44 13.6 15.7
45-59 59.8 86.7
60-69 85.5 155.0
70-79 83.9 155.7
80+ 95.9 159.3

The complexity and multiple disease pathways that are relevant in the case of diabetes demanded a more
complicated model structure than that afforded by the standard WHO-CHOICE outcomes model. In
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addition, because of the many individual risk factors that are relevant to diabetes outcomes, a
microsimulation model was most appropriate. However, apart from the particular modeling techniques
that were used for the analysis, our diabetes analysis was undertaken following the approach and general
methodology that applies to all of the standard WHO-CHOICE analyses.

Risk factor distributions in Mexico were estimated based on the baseline Seguro Popular survey. While
this survey is not representative of the entire population in Mexico, data on blood glucose from ENSANut
2005 were not available for these analyses, and we did not identify any other survey that included all
relevant variables needed to estimate the risk equations. We defined the target population for
interventions as those with fasting plasma glucose greater than or equal to 126 mg/dL. The survey
included direct measurement of casual, rather than fasting, plasma glucose for most respondents, so we
predicted fasting measures for those in whom direct observations were not available following the same
model used in a companion study on Effective Coverage of the Health System in Mexico 2000-2003. The
survey measured total cholesterol but not HDL, so we predicted the ratio of total to HDL cholesterol
based on age-specific relationships in the United States NHANES III survey. Observations on HbAc
were unavailable for a proportion of survey respondents, so we predicted missing values based on age,
sex, body mass index, blood pressure and blood glucose.

Case-fatality rates for diabetes complications were defined to be consistent with our analyses of
cardiovascular disease interventions and interventions for end-stage renal disease. Health-state valuations
for states in the model were derived from published data from the Global Burden of Disease study, the
UKPDS and the CDC Diabetes Cost-Effectiveness Group.'” '’

Effectiveness estimates for blood pressure control and lipid control were defined to be consistent with our
analyses of cardiovascular disease interventions (based on systematic reviews in the literature).
Effectiveness of glycemic control was estimated based on trial results in the UKPDS, as used in prior
cost-effectiveness analyses '*''" (Table A24).

Table A24: Intervention effectiveness inputs for diabetes

Intervention / outcome Effect Notes and sources

Blood pressure control
7075-90

Difference between actual SBP and 115 -33%
mgHg
Lipid control
Ratio of total to HDL cholesterol -24% Effect of statins on total:HDL ratio based on

20% reduction in total cholesterol”®**

combined with 5% increase in HDL.

Glycemic control (conventional / intensive)
HbAc level -2.0/-2.9 Those on treatment subject to maximum
HbAc level of 9.0, compared to maximum
of 14.0 for those not on treatment."® **!

The simulation model was used to compute the number of events, including deaths, life expectancy, and
disability-adjusted life years for the population of patients targeted by each intervention. For each
intervention, two simulations were undertaken: one without the intervention and one with the
intervention. Differences in outcomes between the null and intervention scenarios were computed by sex
and age group.

To be consistent with the approach used in all other analyses, based on the guidelines from WHO-
CHOICE, we extrapolated from the outcomes in the simulation model—which generated average
outcomes for patients by age and sex—to the entire Mexican target populations, and to the assumed 10-
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year duration of therapy, as follows. We assumed that the cumulative target population for a given
intervention over the course of the 10-year intervention period would include all eligible prevalent cases
in the first year, plus all eligible incident cases in years two through 10. We further assumed that patients
who experienced the intervention for a period of less than 10 years would face both costs and health
benefits that scaled linearly with the intervention duration. Finally, in order to include the 3% annual
discount rate applied in all analyses to both costs and health outcomes, we computed the present value of
the cumulative 10-year target population by applying appropriate discount factors to all new treatment-
eligible cohorts added after the first year. The final result was a present value cumulative treatment
population estimate to which we applied both the age-sex specific DALY averted per patient, as well as
the age-sex specific estimates of average treatment years per new patient to compute costs.

Estimation of costs

Key categories of patient costs associated with delivering the interventions in this analysis included health
center visits, hospital visits, drugs and laboratory tests. Cost assumptions for blood pressure control and
lipid control were defined to be consistent with our analyses of cardiovascular disease interventions.

Prices for inpatient and outpatient visits were estimated using standardized WHO-CHOICE unit costs for
Mexico (Annex Table). Quantity assumptions were based on WHO-CHOICE estimates, derived from the
literature (Table A25), or from trial protocols in the case of the two interventions for glycemic control.

Table A25: Annual quantities of inpatient bed-days and
outpatient visits for diabetes

Intervention / population Hospital visits  Health center
visits

Blood pressure control

All intervention recipients 1.5° 4°
Lipid control

All intervention recipients 1.5° 4°
Glycemic control (conventional)

All intervention recipients 1.5° 4.2°
Glycemic control (intensive)

All intervention recipients 1.5° 6.7°

o

Assumed primary level

b.  Assumed duration of 10 minutes and coverage of 95%.

c.  Assumed duration of 30 minutes and coverage of 95%. Estimates drawn from
UKPDS, and computed as weighted average of number of physician visits for
patients receiving or not receiving insulin.

Estimates of quantities of other inputs were based on current management guidelines. Prices for drugs
were derived from the IMSS price list (Table A26).

Table A26: Annual prices (I $) for other major cost categories for
diabetes

Intervention / resource item Yearly price per patient®

Blood pressure control

Propanolol (Beta blockers) 15
Hydrochlorotiazide (diuretic) 20
Lipid control




Pravastatin 103

Glycemic control (conventional)

Glibenclamide 1.88
Metformin 2.23
Insulin 34
HbAc tests 14
Home glucose tests 95
Glycemic control (intensive)
Glibenclamide 3.87
Metformin 2.45
Insulin 80
HbAc tests 14
Home glucose tests 122

Yearly prices incorporate coverage levels of 95% and account for the fraction of
eligible patients receiving the specific item.
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Annex Tables

Unit costs for hospital bed-days, hospital outpatient visits and health center visits in Mexico (Source:
WHO-CHOICE price database)

Annex Table A. Prices for hospital bed-days and outpatient visits (2005 pesos)

Facility type Unit cost per  Unit cost per
bed day visit
Primary-level hospital: Most basic hospital unit, 505 176

with few specialties mainly limited to internal

medicine, obstetrics-gynecology, pediatrics and

general surgery.

Secondary-level hospital: Clinical services are 659 378
highly differentiated by function and have five to

ten clinical specialties.

Tertiary-level hospital: Highly specialized staff and 900 559
equipment.

Annex Table B. Prices for health center visits (2005 pesos)

Population Duration of visit

coverage level 2 10 20 30 40 50 60
10% 63 106 127 140 151 160 167
20% 71 106 127 140 151 160 167
30% 71 106 127 140 151 160 167
40% 71 106 127 140 151 160 167
50% 71 106 127 140 151 160 167
60% 71 106 127 140 151 160 167
70% 71 106 127 140 151 160 167
80% 71 107 127 141 152 161 168
90% 74 112 133 148 159 168 176
95% 79 119 142 157 169 179 187
100% 100 151 180 199 214 227 238




References

1.

20.

Chisholm D, Sanderson K, Ayuso-Mateos JL, Saxena S. Reducing the global burden of depression: population-
level analysis of intervention cost-effectiveness in 14 world regions. Br J Psychiatry 2004;184:393-403.

Stouthard ME, Essink-Bot ML, Bonsel G, Barendregt J, Kramers P. Disability weights for diseases in the
Netherlands. Rotterdam: Erasmus University, Department of Public Health, 1997.

Adam T, Evans DB, Murray CJ. Econometric estimation of country-specific hospital costs. Cost Eff Resour
Alloc 2003;1(1):3.

Chisholm D, Sekar K, Kumar KK, Saced K, James S, Mubbashar M, et al. Integration of mental health care
into primary care. Demonstration cost-outcome study in India and Pakistan. Br J Psychiatry 2000;176:581-8.

Simon GE, Katon WJ, VonKorff M, Unutzer J, Lin EH, Walker EA, et al. Cost-effectiveness of a collaborative
care program for primary care patients with persistent depression. Am J Psychiatry 2001;158(10):1638-44.

Patel V, Chisholm D, Rabe-Hesketh S, Dias-Saxena F, Andrew G, Mann A. Efficacy and cost-effectiveness of
drug and psychological treatments for common mental disorders in general health care in Goa, India: a
randomised, controlled trial. Lancet 2003;361(9351):33-9.

Ferri C, Chisholm D, Van Ommeren M, Prince M. Resource utilisation for neuropsychiatric disorders in
developing countries: a multinational Delphi consensus study. Soc Psychiatry Psychiatr Epidemiol
2004;39(3):218-27.

Chisholm D, Rehm J, Van Ommeren M, Monteiro M. Reducing the global burden of hazardous alcohol use: a
comparative cost-effectiveness analysis. J Stud Alcohol 2004;65(6):782-93.

Foxcroft DR, Lister-Sharp D, Lowe G. Alcohol misuse prevention for young people: a systematic review
reveals methodological concerns and lack of reliable evidence of effectiveness. Addiction 1997;92(5):531-7.

Foxcroft DR, Ireland D, Lister-Sharp DJ, Lowe G, Breen R. Longer-term primary prevention for alcohol
misuse in young people: a systematic review. Addiction 2003;98(4):397-411.

Sobell LC, Ellingstad TP, Sobell MB. Natural recovery from alcohol and drug problems: methodological
review of the research with suggestions for future directions. Addiction 2000;95(5):749-64.

Peek-Asa C. The effect of random alcohol screening in reducing motor vehicle crash injuries. Am J Prev Med
1999;16(1 Suppl):57-67.

Shults RA, Elder RW, Sleet DA, Nichols JL, Alao MO, Carande-Kulis VG, et al. Reviews of evidence
regarding interventions to reduce alcohol-impaired driving. 4m J Prev Med 2001;21(4 Suppl):66-88.

Norstrom T, Skog OJ. Saturday opening of alcohol retail shops in Sweden: an impact analysis. J Stud Alcohol
2003;64(3):393-401.

Rehm J, Room R, Monteiro M, Gmel G, Graham K, Rehn T, et al. Alcohol use. In: Ezzati M, Lopez AD,
Rodgers A, Murray CIL, editors. Comparative quantification of health risks: global and regional burden of
disease attributable to selected major risk factors. Geneva: World Health Organization, 2004:959-1108.

Grube J, Agostinelli G. Alcohol advertising and alcohol consumption: a review of recent research. . . Berkeley,
California: Prevention Research Center, 2000.

Saffer H. Alcohol consumption and alcohol advertising bans. Cambridge, MA: National Bureau of Economic
Research 2000.

Saffer H, Dave D. Alcohol consumption and alcohol advertising bans. Applied Economics 2002;34(11):1325-
34.

Saffer H, Dave D. Alcohol advertising and alcohol consumption by adolescents. Health Econ 2006;15(6):617-
37.

Moyer A, Finney JW, Swearingen CE, Vergun P. Brief interventions for alcohol problems: a meta-analytic
review of controlled investigations in treatment-seeking and non-treatment-seeking populations. Addiction
2002;97(3):279-92.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Babor T, Caetano R, Casswell S, Edwards G, Giesbecht N, Graham K, et al. Alcohol: no ordinary commodity.
Oxford: Oxford University Press, 2003.

Shibuya K, Ciecierski C, Guindon E, Bettcher DW, Evans DB, Murray CJ. WHO Framework Convention on
Tobacco Control: development of an evidence based global public health treaty. BMJ 2003;327(7407):154-7.

Calle EE, Rodriguez C, Jacobs EJ, Almon ML, Chao A, McCullough ML, et al. The American Cancer Society
Cancer Prevention Study II Nutrition Cohort: rationale, study design, and baseline characteristics. Cancer
2002;94(9):2490-501.

Jha P, Chaloupka FJ. The economics of global tobacco control. BMJ 2000;321(7257):358-61.

Fichtenberg CM, Glantz SA. Effect of smoke-free workplaces on smoking behaviour: systematic review. BMJ
2002;325(7357):188.

Saffer H, Chaloupka F. The effect of tobacco advertising bans on tobacco consumption. J Health Econ
2000;19(6):1117-37.

Oster G, Huse DM, Delea TE, Colditz GA. Cost-effectiveness of nicotine gum as an adjunct to physician's
advice against cigarette smoking. JAMA 1986;256(10):1315-8.

Baltussen R, Sylla M, Mariotti SP. Cost-effectiveness analysis of cataract surgery: a global and regional
analysis. Bull World Health Organ 2004;82(5):338-45.

Singh AJ, Garner P, Floyd K. Cost-effectiveness of public-funded options for cataract surgery in Mysore,
India. Lancet 2000;355(9199):180-4.

Loo CY, Kandiah M, Arumugam G, Goh PP, John E, Gurusami B, et al. Cost efficiency and cost effectiveness
of cataract surgery at the Malaysian Ministry of Health ophthalmic services. Int Ophthalmol 2004;25(2):81-7.

Minassian DC, Rosen P, Dart JK, Reidy A, Desai P, Sidhu M, et al. Extracapsular cataract extraction compared
with small incision surgery by phacoemulsification: a randomised trial. B» J Ophthalmol 2001;85(7):822-9.

Muralikrishnan R, Venkatesh R, Prajna NV, Frick KD. Economic cost of cataract surgery procedures in an
established eye care centre in Southern India. Ophthalmic Epidemiol 2004;11(5):369-80.

Groot MT, Baltussen R, Uyl-de Groot CA, Anderson BO, Hortobagyi GN. Costs and health effects of breast
cancer interventions in epidemiologically different regions of Africa, North America, and Asia. Breast J
2006;12 Suppl 1:S81-90.

Clarke LD, Plevritis SK, Boer R, Cronin KA, Feuer EJ. A comparative review of CISNET breast models used
to analyze U.S. breast cancer incidence and mortality trends. J Nat! Cancer Inst Monogr 2006(36):96-105.

Bland KI, Menck HR, Scott-Conner CE, Morrow M, Winchester DJ, Winchester DP. The National Cancer
Data Base 10-year survey of breast carcinoma treatment at hospitals in the United States. Cancer
1998;83(6):1262-73.

Carney PA, Miglioretti DL, Yankaskas BC, Kerlikowske K, Rosenberg R, Rutter CM, et al. Individual and
combined effects of age, breast density, and hormone replacement therapy use on the accuracy of screening
mammography. Ann Intern Med 2003;138(3):168-75.

Rosenberg RD, Hunt WC, Williamson MR, Gilliland FD, Wiest PW, Kelsey CA, et al. Effects of age, breast
density, ethnicity, and estrogen replacement therapy on screening mammographic sensitivity and cancer stage
at diagnosis: review of 183,134 screening mammograms in Albuquerque, New Mexico. Radiology
1998;209(2):511-8.

Kerlikowske K, Grady D, Barclay J, Sickles EA, Ernster V. Likelihood ratios for modern screening
mammography. Risk of breast cancer based on age and mammographic interpretation. JAMA 1996;276(1):39-
43,

Bobo JK, Lee NC, Thames SF. Findings from 752,081 clinical breast examinations reported to a national
screening program from 1995 through 1998. J Natl Cancer Inst 2000;92(12):971-6.

Oestreicher N, White E, Lehman CD, Mandelson MT, Porter PL, Taplin SH. Predictors of sensitivity of
clinical breast examination (CBE). Breast Cancer Res Treat 2002;76(1):73-81.

[29]



41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Barton MB, Harris R, Fletcher SW. The rational clinical examination. Does this patient have breast cancer?
The screening clinical breast examination: should it be done? How? JAMA 1999;282(13):1270-80.

Humphrey LL, Helfand M, Chan BK, Woolf SH. Breast cancer screening: a summary of the evidence for the
U.S. Preventive Services Task Force. Ann Intern Med 2002;137(5 Part 1):347-60.

Goldie SJ, Kuhn L, Denny L, Pollack A, Wright TC. Policy analysis of cervical cancer screening strategies in
low-resource settings: clinical benefits and cost-effectiveness. JAMA 2001;285(24):3107-15.

Sankaranarayanan R, Black RJ, Swaminathan R, Parkin DM. An overview of cancer survival in developing
countries. IJARC Sci Publ 1998(145):135-73.

Ries LAG, Kosary CL, Hankey BF, Miller BA, Harras A, Edwards BK, editors. SEER Cancer Statistics
Review, 1973-1994 (NIH Pub. No. 97-2789). Bethesda, MD: National Cancer Institute, 1997.

Schiffman M, Hildesheim A, Herrero R, Bratti C. Human papillomavirus testing as a screening tool for
cervical cancer. JAMA 2000;283(19):2525-6.

Kuhn L, Denny L, Pollack A, Lorincz A, Richart RM, Wright TC. Human papillomavirus DNA testing for
cervical cancer screening in low-resource settings. J Natl Cancer Inst 2000;92(10):818-25.

Fahey MT, Irwig L, Macaskill P. Meta-analysis of Pap test accuracy. Am J Epidemiol 1995;141(7):680-9.

Nanda K, McCrory DC, Myers ER, Bastian LA, Hasselblad V, Hickey JD, et al. Accuracy of the Papanicolaou
test in screening for and follow-up of cervical cytologic abnormalities: a systematic review. Ann Intern Med
2000;132(10):810-9.

Cuzick J, Beverley E, Ho L, Terry G, Sapper H, Mielzynska I, et al. HPV testing in primary screening of older
women. Br J Cancer 1999;81(3):554-8.

Clavel C, Masure M, Bory JP, Putaud I, Mangeonjean C, Lorenzato M, et al. Hybrid Capture II-based human
papillomavirus detection, a sensitive test to detect in routine high-grade cervical lesions: a preliminary study on
1518 women. Br J Cancer 1999;80(9):1306-11.

Moller C, Kehlet H, Utzon J, Ottesen B. Hysterectomy in Denmark. An analysis of postoperative
hospitalisation, morbidity and readmission. Dan Med Bull 2002;49(4):353-7.

Kattlove H, Winn RJ. Ongoing care of patients after primary treatment for their cancer. CA Cancer J Clin
2003;53(3):172-96.

Berg GD, Chattopadhyay SK. Determinants of hospital length of stay for cervical dysplasia and cervical
cancer: does managed care matter? 4m J Manag Care 2004;10(1):33-8.

Mitchell M, Littlefield J, Gutter S. Costing of reproductive health services. International family planning
perspectives 1999;25(Supp):17-21.

Pauwels RA, Buist AS, Calverley PM, Jenkins CR, Hurd SS. Global strategy for the diagnosis, management,
and prevention of chronic obstructive pulmonary disease. NHLBI/WHO Global Initiative for Chronic
Obstructive Lung Disease (GOLD) Workshop summary. 4m J Respir Crit Care Med 2001;163(5):1256-76.

Anthonisen NR, Skeans MA, Wise RA, Manfreda J, Kanner RE, Connett JE. The effects of a smoking
cessation intervention on 14.5-year mortality: a randomized clinical trial. Ann Intern Med 2005;142(4):233-9.

Nichol KL, Baken L, Nelson A. Relation between influenza vaccination and outpatient visits, hospitalization,
and mortality in elderly persons with chronic lung disease. Ann Intern Med 1999;130(5):397-403.

Sin DD, Wu L, Anderson JA, Anthonisen NR, Buist AS, Burge PS, et al. Inhaled corticosteroids and mortality
in chronic obstructive pulmonary disease. Thorax 2005;60(12):992-7.

Macie C, Wooldrage K, Manfreda J, Anthonisen NR. Inhaled corticosteroids and mortality in COPD. Chest
2006;130(3):640-6.

Croxton TL, Bailey WC. Long-term oxygen treatment in chronic obstructive pulmonary disease:
recommendations for future research: an NHLBI workshop report. Am J Respir Crit Care Med
2006;174(4):373-8.



62.

63.

64.

65.

66.

67.

68.

69.

70.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Borg S, Ericsson A, Wedzicha J, Gulsvik A, Lundback B, Donaldson GC, et al. A computer simulation model
of the natural history and economic impact of chronic obstructive pulmonary disease. Value Health
2004,7(2):153-67.

Sin DD, Man SF. Pharmacotherapy for mortality reduction in chronic obstructive pulmonary disease. Proc Am
Thorac Soc 2006;3(7):624-9.

Rico-Mendez FG, Barquera S, Mugica-Hernandez JJ, Espinosa Perez JL, Ortega S, Ochoa LG. [Survival in a
cohort of patients with chronic obstructive pulmonary disease: comparison between primary and tertiary levels
of care]. Arch Bronconeumol 2005;41(5):260-6.

Oostenbrink JB, Rutten-van Molken MP. Resource use and risk factors in high-cost exacerbations of COPD.
Respir Med 2004;98(9):883-91.

Connett JE, Kusek JW, Bailey WC, O'Hara P, Wu M. Design of the Lung Health Study: a randomized clinical
trial of early intervention for chronic obstructive pulmonary disease. Control Clin Trials 1993;14(2 Suppl):3S-
19S.

Wouters EF. Economic analysis of the Confronting COPD survey: an overview of results. Respir Med 200397
Suppl C:S3-14.

Bjornson-Benson W, Nides M, Dolce J, Rand C, Lindgren P, O'Hara P, et al. Nicotine gum use in the first year
of the Lung Health Study. Addict Behav 1993;18(4):491-502.

Menezes AM, Perez-Padilla R, Jardim JR, Muino A, Lopez MV, Valdivia G, et al. Chronic obstructive
pulmonary disease in five Latin American cities (the PLATINO study): a prevalence study. Lancet
2005;366(9500):1875-81.

Murray CJ, Lauer JA, Hutubessy RC, Niessen L, Tomijima N, Rodgers A, et al. Effectiveness and costs of
interventions to lower systolic blood pressure and cholesterol: a global and regional analysis on reduction of
cardiovascular-disease risk. Lancet 2003;361(9359):717-25.

Ortegon M, Lim SS, Chisholm D, Mendis S. Sectoral cost-effectiveness analysis of strategies to combat
cardiovascular disease, diabetes and tobacco use in developing countries. Submitted for publication (this
series).

Law MR, Frost CD, Wald NJ. By how much does dietary salt reduction lower blood pressure? I--Analysis of
observational data among populations. BMJ 1991;302(6780):811-5.

Frost CD, Law MR, Wald NJ. By how much does dietary salt reduction lower blood pressure? II--Analysis of
observational data within populations. BMJ 1991;302(6780):815-8.

Law MR, Frost CD, Wald NJ. By how much does dietary salt reduction lower blood pressure? I1I--Analysis of
data from trials of salt reduction. BMJ 1991;302(6780):819-24.

Effects of treatment on morbidity in hypertension. Results in patients with diastolic blood pressures averaging
115 through 129 mm Hg. JAMA 1967;202(11):1028-34.

Effects of treatment on morbidity in hypertension. II. Results in patients with diastolic blood pressure
averaging 90 through 114 mm Hg. JAMA 1970;213(7):1143-52.

Effect of antihypertensive treatment on stroke recurrence. Hypertension-Stroke Cooperative Study Group.
JAMA 1974;229(4):409-18.

Helgeland A. Treatment of mild hypertension: a five year controlled drug trial. The Oslo study. Am J Med
1980;69(5):725-32.

MRC trial of treatment of mild hypertension: principal results. Medical Research Council Working Party. Br
Med J (Clin Res Ed) 1985;291(6488):97-104.

Amery A, Birkenhager W, Brixko P, Bulpitt C, Clement D, Deruyttere M, et al. Mortality and morbidity results
from the European Working Party on High Blood Pressure in the Elderly trial. Lancet 1985;1(8442):1349-54.

Coope J, Warrender TS. Randomised trial of treatment of hypertension in elderly patients in primary care. Br
Med J (Clin Res Ed) 1986;293(6555):1145-51.

(31]



82.
83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Leren P, Helgeland A. Oslo Hypertension Study. Drugs 1986;31 Suppl 1:41-5.

Prevention of stroke by antihypertensive drug treatment in older persons with isolated systolic hypertension.
Final results of the Systolic Hypertension in the Elderly Program (SHEP). SHEP Cooperative Research Group.
JAMA 1991;265(24):3255-64.

Medical Research Council trial of treatment of hypertension in older adults: principal results. MRC Working
Party. BMJ 1992;304(6824):405-12.

Staessen JA, Fagard R, Thijs L, Celis H, Arabidze GG, Birkenhager WH, et al. Randomised double-blind
comparison of placebo and active treatment for older patients with isolated systolic hypertension. The Systolic
Hypertension in Europe (Syst-Eur) Trial Investigators. Lancet 1997;350(9080):757-64.

MacMahon S, Sharpe N, Gamble G, Clague A, Mhurchu CN, Clark T, et al. Randomized, placebo-controlled
trial of the angiotensin-converting enzyme inhibitor, ramipril, in patients with coronary or other occlusive
arterial disease. PART-2 Collaborative Research Group. Prevention of Atherosclerosis with Ramipril. J Am
Coll Cardiol 2000;36(2):438-43.

Pitt B, Byington RP, Furberg CD, Hunninghake DB, Mancini GB, Miller ME, et al. Effect of amlodipine on
the progression of atherosclerosis and the occurrence of clinical events. PREVENT Investigators. Circulation
2000;102(13):1503-10.

Teo KK, Burton JR, Buller CE, Plante S, Catellier D, Tymchak W, et al. Long-term effects of cholesterol
lowering and angiotensin-converting enzyme inhibition on coronary atherosclerosis: The Simvastatin/Enalapril
Coronary Atherosclerosis Trial (SCAT). Circulation 2000;102(15):1748-54.

Yusuf S, Sleight P, Pogue J, Bosch J, Davies R, Dagenais G. Effects of an angiotensin-converting-enzyme
inhibitor, ramipril, on cardiovascular events in high-risk patients. The Heart Outcomes Prevention Evaluation
Study Investigators. N Engl J Med 2000;342(3):145-53.

Randomised trial of a perindopril-based blood-pressure-lowering regimen among 6,105 individuals with
previous stroke or transient ischaemic attack. Lancet 2001;358(9287):1033-41.

Collins R, Armitage J, Parish S, Sleight P, Peto R. Effects of cholesterol-lowering with simvastatin on stroke
and other major vascular events in 20536 people with cerebrovascular disease or other high-risk conditions.
Lancet 2004;363(9411):757-67.

Collaborative meta-analysis of randomised trials of antiplatelet therapy for prevention of death, myocardial
infarction, and stroke in high risk patients. BMJ 2002;324(7329):71-86.

Murray CJ, Kulkarni SC, Ezzati M. Understanding the coronary heart disease versus total cardiovascular
mortality paradox: a method to enhance the comparability of cardiovascular death statistics in the United
States. Circulation 2006;113(17):2071-81.

Murray CJ, Dias RH, Kulkarni SC, Lozano R, Stevens GA, Ezzati M. Improving the comparability of diabetes
mortality statistics in the U.S. and Mexico. Diabetes Care 2008;31(3):451-8.

Bronnum-Hansen H, Jorgensen T, Davidsen M, Madsen M, Osler M, Gerdes LU, et al. Survival and cause of
death after myocardial infarction: the Danish MONICA study. J Clin Epidemiol 2001;54(12):1244-50.

Indications for ACE inhibitors in the early treatment of acute myocardial infarction: systematic overview of
individual data from 100,000 patients in randomized trials. ACE Inhibitor Myocardial Infarction Collaborative
Group. Circulation 1998;97(22):2202-12.

Freemantle N, Cleland J, Young P, Mason J, Harrison J. beta Blockade after myocardial infarction: systematic
review and meta regression analysis. BMJ 1999;318(7200):1730-7.

Boersma E, Simoons ML. Reperfusion strategies in acute myocardial infarction. Eur Heart J
1997;18(11):1703-11.

Baigent C, Collins R, Appleby P, Parish S, Sleight P, Peto R. ISIS-2: 10 year survival among patients with
suspected acute myocardial infarction in randomised comparison of intravenous streptokinase, oral aspirin,
both, or neither. The ISIS-2 (Second International Study of Infarct Survival) Collaborative Group. BMJ
1998;316(7141):1337-43.



100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

Keeley EC, Boura JA, Grines CL. Primary angioplasty versus intravenous thrombolytic therapy for acute
myocardial infarction: a quantitative review of 23 randomised trials. Lancet 2003;361(9351):13-20.

Teo KK, Yusuf S, Pfeffer M, Torp-Pedersen C, Kober L, Hall A, et al. Effects of long-term treatment with
angiotensin-converting-enzyme inhibitors in the presence or absence of aspirin: a systematic review. Lancet
2002;360(9339):1037-43.

Baigent C, Keech A, Kearney PM, Blackwell L, Buck G, Pollicino C, et al. Efficacy and safety of cholesterol-
lowering treatment: prospective meta-analysis of data from 90,056 participants in 14 randomised trials of
statins. Lancet 2005;366(9493):1267-78.

Jolliffe JA, Rees K, Taylor RS, Thompson D, Oldridge N, Ebrahim S. Exercise-based rehabilitation for
coronary heart disease. Cochrane Database Syst Rev 2001(1):CD001800.

Collaborative systematic review of the randomised trials of organised inpatient (stroke unit) care after stroke.
Stroke Unit Trialists' Collaboration. BMJ 1997;314(7088):1151-9.

Faris R, Flather M, Purcell H, Henein M, Poole-Wilson P, Coats A. Current evidence supporting the role of
diuretics in heart failure: a meta analysis of randomised controlled trials. Int J Cardiol 2002;82(2):149-58.

Bouzamondo A, Hulot JS, Sanchez P, Cucherat M, Lechat P. Beta-blocker treatment in heart failure. Fundam
Clin Pharmacol 2001;15(2):95-109.

Piepoli MF, Davos C, Francis DP, Coats AJ. Exercise training meta-analysis of trials in patients with chronic
heart failure (ExTraMATCH). BM.J 2004;328(7433):189.

Clarke PM, Gray AM, Briggs A, Farmer AJ, Fenn P, Stevens RJ, et al. A model to estimate the lifetime health
outcomes of patients with type 2 diabetes: the United Kingdom Prospective Diabetes Study (UKPDS)
Outcomes Model (UKPDS no. 68). Diabetologia 2004;47(10):1747-59.

Cost-effectiveness of intensive glycemic control, intensified hypertension control, and serum cholesterol level
reduction for type 2 diabetes. JAMA 2002;287(19):2542-51.

Clarke PM, Gray AM, Briggs A, Stevens RJ, Matthews DR, Holman RR. Cost-utility analyses of intensive
blood glucose and tight blood pressure control in type 2 diabetes (UKPDS 72). Diabetologia 2005;48(5):868-
77.

Intensive blood-glucose control with sulphonylureas or insulin compared with conventional treatment and risk
of complications in patients with type 2 diabetes (UKPDS 33). UK Prospective Diabetes Study (UKPDS)
Group. Lancet 1998;352(9131):837-53.



